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(71) We, Kodak Limthed, a com- 
pany registered under the laws of England, 
of Kodak House, Station Road, Hemel 
Hempstead, Hertfordshire, do hereby de- 
clare the invention, for which we pray that 
a patent may be panted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the follow- 
mg statement: — 

This invoition relates to presensitised 
lithographic materials. 

According to the j^resent invention there 
is provided a prescaasitised lithographic ma- 
terial comprising a support, a hydrophilic 
layer and over fie hydrophilic layer a light- 
sensitive layer containing a polymer, said 
hydrophilic layer containing poly{vinyl 
alcohol) and/or other synthetic polymer 
latex or latices as a binder and the hydro- 
lysis product of an alkyl orthosilicate. 

The light-sensitive layer in one material 
of this invention may be a silver halide 
emulsion layer (e.g. with a gelatin binder) 
capable of being etch-bleached after ex- 
posure and development to remove the emul- 
sion layer in the silver areas thus making 
the underlying hydrophilic layer accessible 
to processing liquids. The resulting material 
has a surface consisting of areas of emulsion 
layer which are, or can be made, oleophilic 
and areas of the hydrophilic layer below. 
The light-sensitive layer in another such 
materia of this invention may be a light- 
sensitive polymer which may be negative- 
working (exposed area is hardened) or posi- 
tive working (exposed area becomes remov- 
able). 

Suitable ligjit-sensitive composition for use 
in the presensitised printing plates of this 
invention are described in U.S. Pat^t 
3.511,611 (U.K. 29409/67, Serial No. 
1,191,906). 

The polyvinyl alcohol (PVA) used as tiie 
binder in the material of this invention may 
be of any commercial grade, e.g. 20% by 
weight residual acetate or less. The use of 
polyvinyl alcohol having an acetate content 
{Price 33 pi 



of not more tiian 3% by wdght. &g. 1% 
to 3% by wd^t, is preferred since this can 50 
be toughened (Le. made resistant to rubbing) 
to a higher degree than layers prepared from 
PVA of the same molecular weight having 
a higher acetate content In the Earample 1 
of our parent Application 806/72 (Swial 55 
No.^ 1,419,511), which describes and claims 
an image-receiving material for use in the 
photographic silver salt diffusion transfer 
process wherein the image-receiving layer 
contains polyvinyl alcohol as a bind^ (and 60 
also colloidal silica, certain inert particles 
and a silver precipitating agent), a very 
tough layer is produced. The hydrophilic 
layer described in Example 1 bdow is simi- 
lar to the image-receiving layer described in 65 
Example 1 of Application' 806/72 (Serial 
No. 1.419,511) except tiiat it does not con- 
tain* the silver precipitating agent (mild sflver 
protein). If the PVA content in this Ex- 
ample is reduced by 50% or more the dry- 70 
rub resistance of tiie hydrophilic layer is 
reduced. On the other hand if the PVA con- 
tent is mcreased by 20 to 30% the wet-rub 
resistance is decreased probably to an un- 
acceptable levd. An example of the poly- 75 
vinyl alcohols which may be used is 'Gel- 
vatoP 3-91 sold by Monsanto. The average 
molecular weight of tiie PVA may be from 
5000 to 126000 for example. 

In fact ahnost any grade of PVA will 80 
work as a binder but the best results are 
achieved when high molecular wdgjit, low 
residual acetate PVA are used. PVA con- 
tammg not more than 3% by weight acetate 
are preferred. 35 

Instead of using PVA as the bmder in the 
material of this invention, one or more 
other synthetic polymer latices can be used 
as the sole binder, or mixed with PVA. For 
example a latex of a copolymer of carboxyl- 90 
ated styr^e and butadiene mixed with PVA 
may be used. One such latex is marketed 
by Doverstrand Ltd. md&c the registered 
trade mark *Revinex' 9210. Any polymer ■ 
latex employed in this invoition as a binder 95 
e.g. witii poly (vinyl alcohol) or alone, in 
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the hydrophilic layer should be compatible 
such that coating mixture is free flowing. 

HTEOS (hydrolysis product of tetra- 
ethylorthosiiicate) is extremely hydrophilic 
S but when use d at a high concentration in 
the layer the HTEOS produces a very tough 
^ass-iike layer which is unsatisfactory for 
lithography. However, when used at a low 
level, prisferably from 5% to 30% by weigjit 

10 calculated as SiO^ (=8% to 48% by weight 
calculated as SiOj^H^O), based on the dry 
solids content of the layer, the resulting layer 
is rendered tough and resistant to rubbing. 
Resistance to wet rubbing is required to 

15 resist the rubbing of the plate which takes 
place during preparation and use of the plate 
when printing therefrom. Resistance to dry 
rubbing ie. abrasion resistance is required 
. . to avoid the material being scretched during 

20 storage or handling before use. 

Lack of wet rub resistance will cause the 
hydrophflic layer or parts thereof to be 
ranoved from the plate and lack of dry rub 
resistance, allowing scratching, shows up as 

25 black SCTatch lines in the print ed matter. 
Generally speaking the HTEOS is incor- 
porated in the layer at the highest concen- 
tration consistent with obtaining a coating 
solution the viscosity of which is stable for 

30 at least 1 week. Much higher concentra- 
tions could be used but solution stability 
woidd be adversely affected. In the Ex- 
amples of the invention described below, 8cc 
of a product obtained by hydrolyzing TEOS 

35 mked with an equal volume of liquid is used 
to toughen a layer formed from 30cc of a 
6.7% weight solution of polyvinyl alcohol. 
Hydrolysis of tetraethylorthosilicate may be 
effected in an acidic or basic medium. We 

40 prefer to use an acidic medium. The 
medium may be a mixture of ethyl alcohol 
and water and the add may be an inorganic 
acid such as hydrochloric add. 
Whether the layer containing the HTEOS 

45 is resistant to wet rubbing can be tested 
simply, namely by wetting a cotton swab 
with water and rubbing hard by hand on the 
layer. When subsequently used to make a 
lithographic press no trace of rubbing will 

50 appear in the printed work obtained from 
the plate if the layer is hard enough. On 
the otiher hand, if the layer is not hard 
enough rubbing marks will show in the print 
and ink areas of the print may even be 

55 missing in the wet-rubbed parts. 

The hydrophilic layer in the presentised 
lithographic material of this invention may 
also contain colloidal silica or may con- 
tain fumed silica particles or fumed alumina 

60 particles or may contain partides having an 
average diameter at least 200A which are 
particles of titanium dioxide or other heavy 
metal oxide or particles of alumina or clay, 
said partides being inert to poly(viny] 

65 alcohol). 



The colloidal silica employed may be in 
the form of any commerdally available 
water-dispersion of colloidal siHca for ex- 
ample having an average partide size up to 
40QA, e.g. 20QA. Examples of such disper- 70 
sion indude *Syton* (Registered Trade 
Mark) X-30 sold by Monsanto. 

When viewed at suffidently high magnifica- 
tion the fumed silica and fumed alumina 
partides appear to be comprised of smaller 75 
units of material linked together in the 
branched diain-like formation. The indivi- 
dual units in the 'Cab-o-Sil* brand of fumed 
silica have an av^age diameter about 120A 
and the individual units of fumed alumina 80 
have an average diameter of about 30QA. 
The number of smaller units in the particles 
is usually at least 5 and noimally higher al- 
though normally less than 100. These 
branched chain-like partides when coated 85 
alone do not cohere to form a layer and they 
are much less dense than discrete spherical 
particles of the same chemical composition. 

The inert particles of larger size than the 
colloidal silica other than the fumed silica 90 
and fumed alumina particles which may be 
employed in this invention may be particles 
of an average diameter of at least 200A, e.g. 
from 250A up to lOOOOA, e.g. from 250A 
to lOOOA, preferably 50QA to lOOOA. These 95 
partides may be ordinary aluminas or heavy 
metal oxides e.g. titanium dioxide or days. 

These larger partides help to maintain 
the porosity of t he la yer which tends to be 
reduced by the HTEOS. Preferably, fumed 100 
alumina or fumed silica is used as the source 
of the larger partides; they mix easily with 
the other components of the layer. Fumed 
silicas and aluminas can be made by flame 
hydrolysis of silicon tetrachloride or alum- 105 
inium trichloride respectively. Tempera- 
tures of about llOO^C are employed. 

By inert partides we mean, in this speci- 
fication and claims that the partides have 
littie, if any, hardening effect on the PVA. 110 

In the presentised lithographic material of 
this invention the hydrophilic layer prefer- 
ably contains : 

(a) poly(vinyl alcohol) as a bmder; 115 

(b) colloidal silica; 

(c) fumed silica, fumed alumina par- 
tides or other inert (a herein defined) 
particles which particles have a larger 
average diameter than the colloidal silica 120 
particles; and 

(d) the hydroylsis product of an alkyl 
orthosilicate, in a ratio by weight of the 
SiOj content of component (b) plus com- 
ponent (c) plus the Si02.2H20 content of 125 
(d) to component (a) of at least 9 : 5 and 
said hydrophilic layer having been coated 

at a pH not less than 6.5. 

In this preferred material the PVA pre- 130 
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ferably has an acetate content of not more 
than 3% by weight 

Preferably ako, in this material, com- 
ponent (c) comprises fumed silica particles 
having a brandied chain-like structure in 
which the individual units have an average 
diameter about 120A or fumed alumina par- 
tides having a branched diain-like structure 
in which the individual units have an average 
diameter about 300A. 

Alternatively, the inert larger particles 
may be particJes of titanium dioxide. 

n colloidal silica having an average 
diameter >200A, e.g. 400A is used then 
the average diameter of any inwt particles 
used therewith is higher, e.g. up to lOOOA 
or higgler. 

The total thickness of the hydrophilic layer 
in the material of this inv^tion is pr^erably 
low. 

A suitable thickness was obtained by coat- 
ing the composition described in the Ex- 
ample 1 below at a rate of 20 ccs per square 
metre. 



60 



65 



The composition which is coated to pro- 25 
duce the hydrophilic layer in the presensi- 
tised matenal of this invention should be 
free flowing and the pH of the composition 
contaioing components (a), (b), (c) and (d) 
d^ed ^ove not less than 6.5 preferably 30 
from 7 to 9. 

The amounts of eadi compon^t in the 
hydrophilic layer of the material of the pre- 
sent invention may be varied provided the 
total solids including HTEOS solids to 35 
binder ratio does not vary too much» and the 
physical characteristics and shelf life of the 
layers are not drastically impaired. 

In the hydrophilic layer of the presensi- 
tised mat^ial of the invention from 10% to 40 
30% of SiOs as colloidal silica and from 
10% to 40% of SiO, as fumed silica may 
be employed, the percentages being by 
wei^t based on the weight of diy solids in 
the layer. 45 

The following table indicates levels of 
additions to the PVA found to yield satis- 
&i^ory results for the hydrophilic layer. 



55 Broad ranges 



Preferred ranges 
HTEOS-fCoDoidal siHca 

e^gi 

e.g. Example 4 

HTEOS alone: PVA ... 
e.g. Example 4 

* as SiO^mjO 



TABLE 

♦ HTEOS : PVA 
by weight 

1:2 to 7:1 



PVA 1:1 to 4:1 
2:1 
3:1 

2:3 to 2:1 
1:1 



Matting agent (said 
larger parddes) : PVA 

5:2 to zero matting agent 
CToo much makes the lay^ 
too porous). 

Example 1 7:4 



(In the Table above, the references to 'colloidal silica' means SiOj although in actu- 
ality the partides are composed of hydrated silica SiO^xHaO where *x' is not known 
70 with precision). 



75 



80 



85 



The prferred ranges show that if the rela- 
tive proportion of colloidal silica to HTEOS 
in the mixture is reduced then the total ratio 
of HTEOS plus colloidal siHca to PVA may 
also be reduced to approach 2:3. On the 
other hand if the proportion of colloidal 
s ilica is increased tiien the total ratio of 
HTEOS+coUoidal siUca to PVA is likely 
to be increased. 

If a less tough hydrophilic layer is re- 
quired a lower proportion of HTEOS, based 
on the PVA, may be used although it should 
be noted that if the proportion is lowered 
too much without increasing the proportion 
of other hardeners (oiganie or inorganic) 
the PVA will be insuflSdendy hardened and 



the presensitlsed layer will be liable to scufiE 
off. 

We have found that gradually increasmg 
the amount of the PVA iadded to the layer 90 
(from a point necessary to achieve binaer 
action) causies a xagid increase in the wet- 
rub resistance of the layer at first* then a 
much slower increase and finally a falling 
off in resistance. 95 

On the other hand gradual increase in the 
amount of PVA added to the layer causes 
only a slow inorease in dry-rub resistance 
(when resistance to wet rubbing is increas- 
ing rapidly) and often only reaches the maxi- 100 
mum Y/hea the wet-riib resistance has fallen 
substantially. 
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In the pieseat invention the amount of 
PVA employed is pie£eiab]y such that the 
dry-rub resistance* measured as defined be- 
low, has reached a high acceptable value 
S consistent with achieving the minim^im Ml 
(from the maximum) in value of wet rub re- 
sistance. A layer more resistant to wet-rub- 
bing can be obtained by reducing the quan- 
tity of PVA added, e.g. by reducing the 

10 quantity by 10%. but will result in some loss 
of dry-rub resistance. 

Comparisons of the dry rub (abrasion) 
resistance of various materials according to 
the invention may be made by testing in an 

15 apparatus comprising a vertically weighted 
glazier's diamond. The material is held down 
by vacuum on a flat bed and drawn slowly 
under tiie diamond-^ The weigjit required to 
soratch the layers down to the support is a 

20 measure of the abrasion resistance. Such a 
scratch is detected by an ink-line appearing 
in the printed worL 

The material of the present invention may 
comprise a hydrophobic support which has 

25 been treated to provide a surface to which 
the hydrophilic layer can be applied and 
adheres. Examples of such supports are poly- 
ethylene or polyolefin (e.g. polyethylene) 
coated paper, the polyethylene or polyolefin 

30 having been subjected to a corona discharge, 
photographic fihn base e.g. poIy(ethylene 
terephthalate), cellulose acetate fihn base, 
plastics having a metal layer or deposit there- 
on which has been treated to provide said 

35 surface or a metal support itself, e.g Al 
v/hich has been treated to provide the re- 
quired surface for the coating thereon to 
adhere to. 

For cheapness the preferred base for the 

40 presensitised materials of this invention is 
high wet-strength paper, preferably paper 
having a developer-resistant polymer coat- 
ing on both sides €.g. a polyethylene coating 
on both sides. The polyethylene coating on 

45 which the hydrophilic layer is to be coated 
is, of course, given a preliminary corona 
treatment Polyethylene terephthalate bases 
may be employed e.g. 'Estar* bases. These 
give longer r unnin g plates but are more ex- 

50 pensive. Aluminium foil may also be used 
as a base provided it is first thoroughly 
cleaned e.g. with an alkali and alcohol. The 
aluminium plays not part in image formation 
nor does it require an anodized surface. 

55 The following are examples of the hydro- 
philic layers useful in maldng the presensi- 
tised materials of the invention. 

Example 1 

60 A coating composition was prepared by 
mixing the following components under high 
shear for two minutes. (Percentages are by 
weight) 

1. Fumed silica (Cabot Carbon, Cab-0- 
65 Sil M-5) 35 CCS of a 10% dispersion 



in water. Each fimied silica partide 
contains from 10— 100 units of aver- 
age diameter 120A. 

2. Polyvin^i alcohol (Monsanto, Gelvatol 
3-91) 30 ccs of a 6.7% solution in 70 
water. This poly(vinyl alcohol) has a 
residual acetate content of 3% and a 
high molecular weight indicated by 

3. GoUoldal silica of average diameter 75 
200A (Monsanto Syton X-30) 7ccs of 

a 30% solids dispersion. The word 
'Monsanto' is a Registered Trade 
Mark). 

4. 8 cc Hydrolyzed tetraethyi orthosflic^ 80 
ate OBastman 4203). 

5. 16 CCS water. 

A polyethylene-coated paper base as des- 
cribed in Example 1 of U.K. Specification 85 
1.111,684 was subbed very thmly with gel- 
atin after electron bombardment and the 
above composition was coated thereon at the 
rate of 20 ccs/M^. Hiis coating ccmstitutes 
the hydrophilic layer. 90 

BXAMFUB 2 

Example 1 was repeated with the modi- 
fication that a polyvinyl alcohol) having a 
lower acetate content was used in the first- 95 
coated composition forming the hydrophilic 
layer in accordance with the invention. The 
poly(vinyl alcohol) employed is identified 
commercially as Gdvatol PVA 1-90. This 
PVA has a residual acetate content of 1% 100 
and a high molecular weight Hndicated by 
*90'). 

Example 3 

Example 1 was repeated with the varia- 105 
tion that the fumed silica was omitted from 
the first-coated composition forming the hy- 
drophilic layer. 

Example 4 110 

As Example 1 &xcept the coating com- 
posidon for the hydrophilic layer was ob- 
tained by mixing: — 

(1) PVA (1-90) 6.7% 30 cc 

(2) hyd. TEOS 8 cc 115 

(3) water 36 cc 

Example 5 

Hie above Examples were repeated with 
the variation that the gelatin subbing layer 120 
was omitted in each case. 

In the above Examples the pH of each 
coatmg composition containing colloidal 
silica was about 8. 

In the above Examples the percentages 125 
are on the following bases : 
VCab-O-Sil' weight/volume 
poly(vinyl alcohol) (PVA) weight/volume 
colloidal silica weight/weight 

of dispersion 130 
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In the bSSVc Examples the reference to 
'solids* in the dispersion constituting the 
*Syton* means SiOj. 

In the above Examples the tetraethyl or- 
thosilicate is hydrolysed by addition of an 
equal volume of a 1 : 1 mixture of water and 
industrial methylated spirits containing a 
catalytic amount of concentrated hydro- 
chloric add (approximately 1 drop per 30 
cc of mixture). The temperature rises 
quickly over a period of 2 to 3 minutes. The 
solution is then allowed to cool. Hydrolysis 
is then sufficient. The hydrolysed chemical 
should be used within 24 hours for best re- 
sults. 

WHAT WE CLAIM IS:— 

1. A presensitised lithographic material 
comprising a support, a hydJophilic layer 
and over the hydirophflic layer a light-sensi- 
tive layer containing a polymCT, said hydro- 
philic layer containing poly(vinyl alcohol) 
and/or other synthetic polymer latex or 
latices as a binder and the hydrolysis pro- 
duct of an alkyal orthosilicate. 

2. A material according to Qaim 1, the 
ratio by weight of the Si0^.2H,O content of 
said hydrolysis product to poly(vmyl alcohol) 
in said hydrophilic layer being from 2:3 to 
2: 1* 

3. A material according to Claim 1» said 
hydrophilic layer also containing colloidal 

sflica. 

4. A material according to Qaim 3, the 
ratio by weight of the SiO, content of the 
colloidal silica plus the SiOa.2HaO content 
of said hydrolysis product to poly(vinyl 
alcohol) in said hydrophilic layer being from 
1:1 to 4:1. 

5. A material according to Qaim 1 or 
2, said hydrophilic layer also containing 
fumed silica particles or fumed alumina par- 
tides, said partides having a branched 
diain-like structure and bdng inert as here- 
in defined. 

6. A material according to Qaim 1 or 
2, said hydrophilic layer also containing par- 
ticles of titanium dioxide or other heavy 
metal oxide, said partides having an average 
diameter at least 200A and being inert as 
herein defined. 

7. A material accordiag to Qaim 1 or 
2, said . hydrophilic layer also containing par- 
tides of alumina or day, said partides hav- 
ing an average diameter at least 200A and 
being inert as herein defined. 

8. A material according to Qaim 5, 6 
or 7, the ratio by weight of said particles 



to poly(vinyl alcohol) being not more than 60 
5:2. 

9. A material according to Qaim 1, said 
hydrophilic layer containing: 

(a) poly(vinyl alcohol) as a binder; 65 

(b) colloidal silica; 

(c) fumed sHica, fumed alumina par- 
tides or other inert (a herein definecQ 
particles which partides have a larger 
average diameter than the colloidal silica 70 
partides; and 

(d) the hydroylsis product of an alkyi 
orthosilicate, in a ratio by weigjit of the 
SiO, content of component (b) plus com- 
ponent (c) plus the SiO,.2HaO content of 75 
component (d) to component (a) of at 
least 9:5 and said hydrophilic layer hav- 
ing been coated at a pH not less than 6.5. 

10. A material according to Qaiai 9 80 
wherein the poly(vinyl alcohol) has an acet- 
ate content of not more than 3% by weight. 

11. A material according to Qaim 9 or 
10 wherein component (c) comprises fumed 
silica partides having a branched chain-like 85 
structure in whidi the individual units have 

an average diameter of about 120A. 

12. A material according to Qaim 9 or 
10 wherein component (c) comprises fumed 
alumina partides having a branched chain- 90 
like structure in which the individual um'ts 
have an average diameter of about 300A. 

13. A mat^al according to Qaim 9 or 
10 wherein said inert larger particles are 
partides of titanium dioxide. 95 

14. A material according to any of the 
preceding daims, said hydrophilic layer hav- 
ing been coated at a pH from 7 to 9. 

15. A material according to any of the 
preceding Qaims said hydrolysis product 100 
having been obtained by hydrolysis of tetra- 
ethyl orthosilicate in an acidic medium. 

16. A material according to any of the 
preceding Qaims wherein the proportion of 
poly(vinyl alcohol) in said hydrophilic layer 105 
is such that the dry-rub resistance, deter- 
mined as herein defined^ has reached a high 
acceptable value consistent with achieving 
minimum fall from the maximum of wet-rub 
resistance. no 

17. A material according to any of the 
preceding Qaims wherein the support is 
composed of a hydrophobic material which 
has been treated to provide a surface to 
which the hydrophilic layer adheres. 115 

L. A. TRANGMAR, B.sa, cp.a.. 
Agent for the Applicants. 
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